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(54) Tide: DOWNHOLE STABILISER 



(57) Abstract 

There is described a downhole stabiliser (10) for use in a drill string adja- 
cent the drill bit The stabiliser (10) includes a hollow and generally cylindrical 
casing (12) the outer surface of which defines three angularly spaced protru- 
sions (24, 26, 28), the radially outer surfaces of which define a diameter which is 
marginally less man the diameter of the bore to be drilled. Two of the protru- 
sions (24, 26) carry radially extensible and retractable spacer members (42-52) 
which are interconnected so that radially outward movement of one member 
(42-46) results in radially inward movement of the other member (48-52) and 
vice versa, effectively to vary the radial length of the respective protrusions. A 
control mandrel (56) is mounted within the casing (12) and is selectively mov- 
able between first and second positions. The control mandrel (56) further de- 
fines abutments (58, 60) for limiting the inward movement of the space mem- 
bers (42-52) and in the first position the mandrel permitting a greater degree of 
travel of one spacer member (42-46) than the other (48-52), and in a second po- 
sition providing the opposite. The arrangement is such that, in use, the stabiliser 
(10) with the mandrel (56) in its first position causes the drill bit to veer laterally 
about a generally vertical axis in a first direction and with the mandrel in its sec- 
ond position the drill bit is caused to veer laterally in the opposite direction. 
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DOWNHOLE STABILISER 

This invention relates to a drilling tool, and in 
particular to a downhole stabiliser for use in a drill 
string during directional drilling. The invention also 
relates to a method of directional drilling. 

Boreholes, particularly gas and oil bores, are often 
drilled to extend downwardly and upwardly; this permits 
bores to, for example, fan outwardly over a wide area from 
a single, central drilling location and this arrangement 
is frequently utilised in offshore drilling operations. 
The drilling of such inclined bores is achieved through 
use of drilling tools generally known as stabilisers 
mounted on the drill string comparatively near the drill 
bit, such as described in European Patent Specification 
NO. EP-A-0 251 543. 

Conventional directional drilling techniques utilise 
stabilisers of different diameters or stabilisers with 
variable effective diameters: a maximum diameter equal to 
the bore will tend to centralise the drill string in a 
bore which maintains the straightness of the well being 
drilled, and a lesser diameter will allow at least part of 
the drill string to bow downwardly under its own weight 
and thus create an upward curvature of the well. 

It is an object of the present invention to provide a 
drilling tool which further permits bores to be drilled in 
a desired lateral direction in addition to the choice of 
upward inclinations available using conventional 
stabilisers. 

According to one aspect of the present invention 
there is provided a downhole stabiliser for use in a drill 
string adjacent the drill bit, the stabiliser comprising 

a holl w and generally cylindrical casing the outer 
surface of which d fines first, second and third angularly 
spaced protrusions th radially outer surfac s of which 
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define a diameter which is marginally less than the 
diameter of the bore to be drilled, 

said first and second protrusions carrying radially 
extensible and retractable spacer members which are 
interconnected so that radially outward movement of one 
member results in radially inward movement of the other 
member and vice versa, effectively to vary the radial 
length of the respective protrusions, 

and. a control mandrel mounted within the casing and 
selectively movable between first and second positions, 
the control mandrel defining abutment means for limiting 
the inward movement of the spacer members, in the first 
position the mandrel permitting a greater degree of travel 
of one spacer member than the other, and in a second 
position the mandrel providing the opposite. 

The arrangement is such that, in use, the stabiliser 
with the mandrel in its first position causes the drill 
bit to veer laterally about a generally vertical axis in a 
first direction and with the mandrel in its second 
position the drill bit is caused to veer laterally in the 
opposite direction. 

In use, the stabiliser is utilised on an inclined 
drill string where bowing of the drill string under its 
own weight results in the tool being pushed into contact 
with a lower portion of the bore wall. Thus, with the 
control mandrel in its first position, once in each 
revolution of the stabiliser, one spacer member may be 
pushed inwardly by contact with the lower portion of the 
bore wall and the other spacer member is thus pushed 
outwardly to push against a side portion of the bore wall 
and thus push the stabiliser and adjacent drill bit 
towards the opposite side of the bore wall. This results 
in the drill bit tending to drill towards said opposite 
side of the bore wall to produce a bore which veers 
laterally to that side, with the control mandr 1 in the 
sec nd position the opposit effect is produced t provide 
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a bore hole which veers laterally to the other side of the 
hole. 

To produce a bore which does not veer off in one 
direction the control mandrel is moved from one position 
to the other at predetermined intervals to maintain the 
bore hole substantially straight about a generally 
vertical axis. 

Preferably, the spacer members are in the form of 
pistons each located in a respective protrusion. 
Preferably also, the third protrusion is of fixed radial 
length. 

The control mandrel may be locked in the respective 
positions by appropriate means and is preferably locked in 
the first position relative to the body by a locking 
piston mounted in the fixed length protrusion and in the 
second position by pressure applied to the control mandrel 
by drilling mud. The drilling mud pressure may tend to 
move the mandrel in one direction against a spring, and 
such movement may be restrained by the locking piston to 
hold the mandrel in the first position. However, if the 
stabiliser is rotated prior to the application of drilling 
mud pressure centrifugal force will move the locking 
piston to a retracted position. If the drilling mud 
pressure is then applied the mandrel is free to move to 
the second position. 

The protrusions are preferably angularly spaced by 
between 90° and 18 0°, and most preferably equi-angularly 
spaced by 120°. Further, a plurality of sets of axially 
spaced spacer members are provided, the preferred 
arrangement having three sets of two members, that is each 
of the first and second protrusions having three 
longitudinally spaced spacer members- The protrusions may 
extend longitudinally or spirally along the casing. 

According to another aspect of the present invention 
ther is provided a downhole stabiliser for use in a drill 
string adjacent a drill bit, the stabiliser comprising: a 
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casing including two circumferentially spaced spacer 
ambers selectively actuable to be radially extended from 
the casing on each rotation of the drill string, as the 
tool is rotated through a selected angular orientation 
relative to the bore being drilled, to bear against a 
portion of the wall of the bore being drilled and move the 
stabiliser and drill string in a selected lateral 
direction towards an opposite portion of bore wall and 
thus cause the drill bit to drill the bore in said 
selected lateral direction, actuation of one member 
resulting in the bore veering in one direction, and 
actuation of the other member resulting in the bore 
veering in the opposite direction. 

According to a further aspect of the present 
invention there is provided a directional drilling method 

comprising the steps of: 

providing a stabiliser on a drill string adjacent the 

drill bit; 

locating the drill string in an inclined bore and 
rotating the drill string; and 

during each rotation of the drill string selectxvely 
extending one of two members from the stabiliser as the 
string rotates through a selected angular orientation to 
bear against a side portion of bore wall and push the 
stabiliser and drill bit in a selected direction towards 
an opposite side portion of the bore wall, the movement 
tending to cause the drill bit to laterally turn the bore 
towards said selected direction. 

These and other aspects of the present invention will 
now be described, by way of example, with reference to the 
accompanying drawings, in which: 

Figure 1 is a longitudinal sectional view of a 
stabiliser (taken on line 1-1 of Figure 2a) in accordance 
with a preferred embodiment of the present invent! n, 
shown in a first configuration ; 

Figures 2a - 2d are transvers s cti nal views 
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(showing the complete section) corresponding to line 2-2 
of Figure 1, shown enlarged, and illustrating the 
positioning of first and second pistons of the stabiliser 
in successive angular locations during rotation of the 
stabiliser in a bore? 

Figure 3 is a longitudinal sectional view 
corresponding to Figure 1 though showing the stabiliser in 
a second configuration; 

Figures 4a - 4d are sectional views of the stabiliser 
in its second configuration, corresponding to Figures 2a - 
2d, on line 4-4 of Figure 3; and 

Figures 5 and 6 are views corresponding to full 
longitudinal sections on lines 5-5 and 6-6 of Figures 2a - 
4a, respectively, shown somewhat reduced. 

Reference is first made to Figure 1 of the drawings 
which shows a sectional view of a stabiliser 10 in 
accordance with one embodiment of the present invention. 
The stabiliser 10 is adapted to be located in a drill 
string close to the drill bit. Accordingly, the 
stabiliser 10 includes an elongate hollow rigid casing 12 
having appropriate end connections 14, 16 for joining to 
adjacent subs and also defines a through passage to permit 
drilling mud to be pumped through the tool. In Figure 1, 
and also Figures 3, 5 and 6, the lower end of the tool is 
shown at the left hand end of the Figure, and thus mud is 
pumped through the tool from right to left. 

The body 12 includes cylindrical end portions 18, 20 
and an enlarged generally cylindrical cross-section 
central portion 22 which defines three angularly spaced 
longitudinal protrusions 24, 26, 28. One of the 
protrusions 24 is provided with three longitudinally 
spaced bores 30, 32, 34 for accommodating extensible and 
retractable spacer members in the form of pistons 42, 44, 
46. A second protrusion 26 is similarly provided with 
three b res 36, 38, 40 for accommodating extensible and 
retractable pistons 48, 50, 52. Th pistons are retained 
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on the respective bores by pins 54, the ends of which 
engage the walls of the bores and pass through slotted 
apertures 57 in the pistons. Each piston in the first 
protrusion 24 is connected to the adjacent piston in the 
second protrusion 26 by a connecting rod 55. A single 
locking piston is provided in the third protrusion 28, as 
will be described. 

The outer ends of the pistons are provided with an 
appropriate wear resistant finish and appropriate seals 
(not shown) are provided between the respective pistons 
and bores. 

The pistons are radially movable in the bores, the 
degree of inward movement being limited by cam means in 
the form of a hollow control mandrel 56 located within the 
body 12. The mandrel 56 defines an inclined abutment or 
camming surface for each piston, the surfaces 58, 60 on 
each side of the mandrel 56 being of the opposite 
inclination. The inner ends of the pistons are provided 
with corresponding abutment surfaces, such that 
longitudinal movement of the mandrel between a first 
configuration, as shown in Figures 1 and 2a - 2d, and a 
second configuration, as shown in Figures 3 and 4a - 4d, 
permits the operator to selectively limit movement of one 
group of pistons 42, 44, 46 in the first protrusion 24 or 
a second group of pistons 48, 60, 52 in the second 

protrusion 26. 

The mandrel 56 is locked in the first configuration 
by the interaction of a locking piston and drilling mud 
pressure, and is locked in the second configuration using 
drilling mud pressure. If reference is made to Figure 5 
of the drawings, which shows the mandrel 56 in the first 
configuration, it will be noted that the mandrel 56 
includes a surface recess or slot 62 which is in 
engagement with a locking piston 64 located in a capped 
bore 66 in the third protrusion 28. 

The mandrel 56 is 1 cated in an enlarged cross 
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sectional space in th body 12 and is biassed upwardly 
(from left to right in the drawing) by a spring 68, which 
acts against the mud pressure, the pressure force being 
produced by including a restricted cross-section passage 
70 at the upper end of the mandrel 56. 

To move the mandrel 56 to the second configuration 
the mud pressure is reduced, allowing the undercut mating 
edges of the piston 64 and slot 62 to disengage, and the 
stabiliser is then rotated such that centrifugal force 
throws the piston 64 outwardly. If the mud pressure is 
then increased or reapplied the mandrel 56 may be moved 
past the piston 64 to the second configuration, as shown 
in Figure 6. Thus, to lock the stabiliser 10 in the first 
(right turning) configuration, the mud flow is increased 
prior to rotation of the tool, while to lock the 
stabiliser in the second (left turning) configuration the 
tool is rotated prior to bringing up the mud flow rate. 

The operation of the tool will now be described, in a 
first configuration with reference to Figures 2a - 2d, and 
in a second configuration with reference to Figure 4a - 4d. 

The protrusions 24, 26, 28 define a diameter, for 
example 12 inches, slightly smaller than the diameter of 
the bore being drilled (for example 12 x /4 inches) , and 
in a median position the pistons 42, 48 (for clarity only 
two will be described) extend beyond the respective 
protrusions 24, 26 to define a diameter of 12 V8 inches. 
In the first configuration (Figures 2a - 2d) the camming 
surfaces 58, 60 of the mandrel are located to permit the 
first piston 42 to be pushed inwardly of the median 
position, as shown in Figure 2b, but to prevent the second 
piston 4 8. from being pushed inwardly of the median 
position. Thfe connecting rod 55 between the pistons is 
arranged to push one piston outwardly of the median 
p sition if the other piston is pushed inwardly of its 
resp ctive median position. 

As the stabiliser rotates clockwise on a bow d drill 
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string, the stabilis r 10 is pushed against the -lower- 
wall 72 of the bore 74. In the first configuration, when 
the second piston 48 is in contact with the lower wall 72 
(Figure 2a) the piston 48 is pushed hard against the 
camming surface 60 and, through the connecting rod 55, 
lifts the first piston 42 clear of the other camming 
surface 58. Both pistons are in the median position. 
After a further rotation of 120° (Figure 2b) the first 
piston 42 is brought into contact with the lower wall 
portion 72 and, due to the position of the camming surface 
58, may be pushed inwardly, until the piston 42 is flush 
with the protrusion 24. This lifts the second piston 48 
off the respective camming surface 60 to extend */4 inch 
from the protrusion 26 to bear against the adjacent 
portion of bore wall and thus the extended piston 48 tends 
to push the stabiliser, and the end of the drill string 
including the drill bit, in direction "A- towards the 
opposite wall portion. With further rotation (Figure 2c) , 
the pistons 42, 48 return to the median position. Thus, 
during each rotation of the drill string the second piston 
48 is extended as the stabiliser rotates through a 
selected angular orientation, determined by the relative 
locations of the pistons 42, 48 and the location of the 

lower wall 72. 

The lateral impulse created on the stabiliser by the 
extended piston 48 at each rotation of the tool will tend 
to cause the drill bit to cut towards direction -A", and 
assuming the bore 74 shown in Figures 2a - 2d extends into 
the page this will result in the bore curving to the rxght 
about a vertical axis. 

Producing the same effect in the opposite lateral 
direction «B« (Figure 4b) is achieved by locating the 
mandrel 56 in the second configuration, in which the 
position the mandrel 56 limits inward movement of the 
first piston 42 (Figure 4c) , while allowing the second 
piston 48 to be pushed inwardly of the m dian position, 
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and so lift the first piston 42 outwardly of the median 
position (Figure 4b) . This results in a bore which curves 
to the left as it is drilled. 

In use, the stabiliser 10 is placed in a drill string 
together with a conventional inclination stabiliser, such 
as described in EP-A-0 251 543, and used to direct 
drilling of a bore. The inclination stabiliser may be 
used to alter the course of the bore hole around a 
horizontal axis, while the stabiliser 10 may be used to 
alter the course of the bore hole around a vertical axis. 

It will be clear to those of skill in the art that 
the above described embodiment is merely exemplary of the 
present invention, and that various modifications and 
improvements may be made to the present invention without 
departing from the scope of the invention; the tool 
described above is provided with longitudinally extending 
protrusions, though spiral protrusions may also be 
utilised. 
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CLAIMS 

1. A downhole stabiliser for use in a drill string 
adjacent the drill bit, the stabiliser comprising; 

a hollow and generally cylindrical casing (12) the 
outer surface of which defines first, second and third 
angularly spaced protrusions (24, 26, 28) the radially 
outer surfaces of which define a diameter which is 
marginally less than the diameter of the bore to be 
drilled; 

said first and second protrusions (24, 26) each 
carrying radially extensible and retractable spacer 
members (42, 44, 46, 48, 50, 52) which are interconnected 
so that radially outward movement of one member (42, 44, 
46) results in radially inward movement of the other 
member (48, 50, 52) and vice versa, effectively to vary 
the radial length of the respective protrusions (24, 26) ; 

and a control mandrel (56) mounted within the casing 
(12) and selectively movable between first and second 
positions (Figure 1; Figure 6), the control mandrel (56) 
defining abutment means (58, 60) for limiting the inward 
movement of the spacer members (42 - 52) , in the first 
position the mandrel (56) permitting a greater degree of 
travel of one spacer (42 - 46) member than the other (48 - 
52) , and in the second position the mandrel providing the 
opposite. 

2. The stabiliser of claim 1, in which the spacer 
members are in the form of pistons (42 - 52) each located 
in a bore in a respective protrusion (24, 26) . 

3. The stabiliser of claim X or claim 2, in which the 
third protrusion (28) is of fixed radial length. 

4. The stabiliser of claim 1, 2 or 3 further including 
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lock means for holding the control mandrel (56) in the 
respectiv positions . 

5. The stabiliser of claim 4, in which the lock means 
includes a radially moveable locking piston (64) mounted 
in the third protrusion (28) for locking the control 
mandrel (56) in said first position. 

6. The stabiliser of claim 5, in which the lock means 
includes a pressure responsive area (70) on the control 
mandrel (56) , for responding to fluid pressure in the 
drill string, pressure applied to said area (70) tending 
to move the mandrel (56) to the second position, . 

7. The stabiliser of claim 6 in which a spring (68) is 
provided between the casing (12) and the control mandrel 
(56) and biases the mandrel (56) towards the first 
position. 

8. The stabiliser of claim 6 or 7, in which said 
pressure responsive area is in the form of a restricted 
cross-section passage (70) in the mandrel (56) . 

9. The stabiliser of claim 7 or 8 in which the locking 
piston (64) is moveable from a locking position, for 
engagement with the control mandrel (56) , to an unlocked 
position by centrifugal force, by rotating the stabiliser. 

10. The stabiliser of any one of the preceding claims, in 
which the protrusions (24, 26, 28) are angularly spaced by 
between 90° and 180°. 

11. The stabiliser of claim 10, in which the protrusions 
(24, 26, 28) are equi-angularly spaced by 120°. 

12. The stabiliser of any one of the preceding claims in 
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which a plurality of sets of spacer members (42, 48; 44, 
50; 46, 52) are provided. 

13. The stabiliser of claim 12, in which each of said 
first and second protrusions (24, 26) carries three 
longitudinally spaced spacer members. 

14. The stabiliser of claim 2 or any one of claims 3 to 
13 when dependant on claim 2 in which the pistons (42, 
44,46, 48, 50, 52) are retained .in respective bores (30, 
32, 34, 36, 38, 40) by pins (54) which engage walls of the 
bores and pass through slotted apertures (57) in the 
pistons. 

15. The stabiliser of any one of the preceding claims, in 
which the spacer member (42) in one protrusion (24) is 
connected to the spacer member (48) in the other 
protrusion (26) by a connecting rod (55) . 

16. The stabiliser of any one of the preceding claims, in 
which the abutment means are in the form of an inclined 
camming surface (58, 60) for each spacer member (42, 48), 
the surfaces (58, 60) on each side of the mandrel (56) 
being of opposite inclination. 

17. A downhole stabiliser for use in a drill string 
adjacent a drill bit, the stabiliser comprising: 

a casing (12) including two circumferentially spaced 
spacer members (42, 48) selectively actuable to be 
radially extended from the casing (12) on each rotation of 
the drill string, as the tool is rotated through a 
selected angular orientation relative to the bore being 
drilled, to bear against a portion of the wall of the bore 
being drilled and move the stabiliser and drill string in 
a selected lateral direction (A r B) towards an pp site 
p rti n f bore wall and thus cause the drill bit to drill 
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the bore in said selected lateral direction r actuation of 
on member (42) resulting in the bore veering in one 
direction (A), and actuation of the other member (48) 
resulting in the bore veering in the opposite direction 
(B). 

18. A directional drilling method comprising the steps of: 
providing a stabiliser on a drill string adjacent the 
drill bit; 

locating the drill string in an inclined bore and 
rotating the drill string; and 

during each rotation of the drill string selectively 
extending one of two members from the stabiliser as the 
string rotates through a selected angular orientation to 
bear against a side portion of bore wall and push the 
stabiliser and drill bit in a selected direction towards 
an opposite side portion of the bore wall, the movement 
tending to cause the drill bit to laterally turn the bore 
towards said selected direction. 
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